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1	Introduction
RAN2 109-e is conducted as an electronic meeting by email and Web Conference. This document summarizes the contribution submitted under the agenda item 6.8.2.1 on the stage-2 aspects of R16 positioning. The intention is to facilitate the discussion and reach easy agreement based on the proposals and online discussion.
The summary focus on the following three aspects based on the submitted tdocs:
· SRS-related issues
· Open issues in the stage-2 running CR
2	SRS-related issues
In the previous RAN2 meeting, RAN2 has received an LS [1] from RAN1 on the SRS for positioning, with the following content:
	RAN1 would like to inform other RAN WGs on the following agreement:
Agreement:
· SRS for positioning supports semi persistent configuration with MAC CE activation/deactivation, with SRS for positioning to be received at the serving cell and neighbor cell
· The aperiodic SRS for positioning is triggered by a DCI
· There is no impact to Rel-15 DCI (reuse the triggers in place in rel-15)
· The support of the reception of aperiodic SRS for positioning by the neighbor cell, is up to decision by RAN2 and RAN3 working groups
RAN1 assumes that the SRS for positioning configuration will be included in the RRC configuration of a UE and that it is up to RAN2 and RAN3 WG’s scope to analyze further the system level aspects along with any further work on the design of higher layer signalling.



Then, the following agreements have been made in RAN2
	RAN2#108
· For Multi-RTT positioning, the DL-PRS information for the candidate TRPs are provided by an LMF to the UE in an LPP Provide Assistance Data message.
· The time/frequency occupancy of the DL-PRS required in the UL-PRS (SRS) information is provided as part of the DL-PRS assistance data for Multi-RTT positioning. UL-PRS (SRS) information includes an index/pointer to the relevant information in the DL-PRS assistance data (e.g., DL-PRS Resource Set ID/Resource ID).
· The time/frequency occupancy of the SSBs required in both, DL-PRS and UL-PRS is grouped in a single IE, and a pointer/index is used to reference the required information.
· UL-SRS (both Rel-15 and Rel-16) for positioning is configured by RRC.
· FFS if we take steps to reduce the duplicate configuration between RRC and LPP for methods involving both DL and UL measurements.


Based on the discussion in [3][5][6][7], the following issues can be summarized
2.1 Support of R15 SRS for multi-RTT positioning
In [7, R2-2000967], it was proposed that R15 SRS can be served as UL PRS for multi-RTT positioning in R16. The main reason is that, in the previous meeting in RAN1, it has already been agreed that R15 SRS can be used for UL-RTOA, UL AoA, and SRS-RSRP measurement. The reason why it cannot be applicable for UE/gNB Rx-Tx measurement is not clear.
ProposalToDisc1: RAN2 should discuss whether R15 SRS can be supported for R16 multi-RTT positioning.
2.2 Semi-persistent SRS for positioning
In LTE, there is no semi-persistent SRS (SP-SRS) and hence no SP-SRS for UTDOA. In R16 discussion, RAN1 has agreed that SP-SRS can be supported for positioning based on the above LS
In [7, R2-2000967], whether or not semi-persistent SRS for positioning should be supported is discussed. Back in the R15 MAC specification, we have defined the MAC CE for Semi-persistent SRS activation and deactivation for MIMO. For SP SRS activation/deactivation, the main issues mentioned by this contribution is as follows:
· If the R15 SP-SRS activation/deactivation MAC CE is reused
· The space of SRS resource set ID is not totally compatible. SRS resource set ID must share the same numbering space between R15/R16 SRS resource set
· For the spatial relation indication in the MAC CE, the spatial relation for both the neighbouring cell and serving cell can involve DL PRS in addition to the R15 SSB/CSI-RS. Completely reusing the R15 MAC CE may not be able to indicate DL PRS for spatial relation. The MAC CE should also be able to indicate neighbour cell SSB, which is not possible based on the current MAC CE format. 
· If R15 SP-SRS activation/deactivation MAC CE is not reused and a new MAC CE is designed
· a lot of work is needed for the design of the new MAC CE
· MAC spec is not listed as a impacted spec according to the WID
In the RAN1 LS, although it has been notified that RAN1 has made the agreement SP SRS should be supported for positioning, note has also been given that RAN2/3 should also evaluate on this based on the system level and signaling design.
[7] has proposed that we should reconsider on this and do not support SP SRS for positioning in R16.Similar concerns have also been seen in [6, R2-2001237], doubting whether SP SRS configuration to be supported and what is the motivation for this.
While in [5, R2-2001214], the motivation for SP-SRS has been stated as follows:
	We consider/expect SP SRS-for-positioning being the "normal mode of operation" in a deployment, since it allows an LMF to activate SRS when UL measurements are requested from TRPs and deactivate it when all measurements have been collected from the TRPs. In case of insufficient measurement quality of UL measurements or measurement failures, a LMF can simply repeat the TRP measurement procedure without starting the procedure from the beginning (e.g., with a request of SRS-for-positioning from the serving gNB). For example, a LMF may select different TRP(s) in case the initially selected set did not provide satisfactory UL measurement quality. The LMF would only need to activate an already configured SRS-for-positioning resource set again instead of repeating the procedures to configure SRS in the UE, which reduces overall positioning response time.


Based on the above discussions and RAN1 LS, RAN2 should decide whether or not to support SP-SRS for positioning.
ProposalToDisc2: RAN 2 should discuss whether Semi-persistent SRS for positioning is supported.
· If Semi-persistent SRS for positioning is needed, RAN2 should have an email discussion for the design of SP SRS activation/deactivation MAC CE.
2.3 Aperiodic SRS for positioning
The motivation for supporting aperiodic SRS for positioning has been mentioned in [5, R2-2001214] as follows:
	Aperiodic (AP) SRS for positioning provides similar benefits as SP SRS for positioning in scenarios where a one-shot SRS transmission is sufficient. Multiple AP SRS resources can be grouped into a SRS resource set and the triggering is done on a set level. The UE does not need to periodically transmit SRS (e.g., in a particular direction) when not needed at TRPs for measurements.


For all the discussions on aperiodic SRS for positioning, there is no objection to the support of this feature. Hence, supporting aperiodic SRS for positioning appears to be an easy agreement
ProposalToDisc3: RAN2 should discuss whether aperiodic SRS for positioning can be supported.
2.4 UL positioning procedure for non-periodic SRS
In the current stage2 running CR [2], the following procedure is captured for the UL positioning.


The same general procedure has been captured for both UL-TDOA and UL-AOA. Currently, there are 2 NRPPa procedure defined in RAN3 for UL procedures:
· Positioning Information Request procedure.
· Measurement Request Procedure

[5, R2-2001214] thinks it is not proper to have gNB made the decision of activation/deactivation of non-periodic SRS. While only positioning information request procedure is a UE specific procedure, which potentially can be used for SRS activation, [5] does not think it is proper to reuse this procedure since the request results in RRC reconfiguration and is more of a one shot procedure, while activation/deactivation of SRS requires continous actions after the RRC confguration. This would be option 1 for UL procedure for non-periodic SRS
· Option1: Define a new NRPPa procedure that enables an LMF to request activation/deactivation of semi-persistent and aperiodic SRS-for-positioning resource sets from a gNB.

While in [3, R2-2000513], two options for the UL procedure has been proposed.
· Option2: At the time when non-periodic SRS resource is activated (for LTE, it is the time when SRS configuration in eNB is changed or UE performs handover), gNB sends UPLINK POSITIONING INFORMATION UPDATE message to the LMF. Then, the LMF sends MEASUREMENT REQUEST to the neighbouring cells with the configuration of non-periodic SRS resources. This procedure is similar to the SRS configuration update procedure in UTDOA  in LTE
· Option3: After the selection of TRP, LMF sends all the SRS configurations to the neighbouring cells, including periodic, semi-persistent and aperiodic SRS configuration. Then, the neighbouring cells blindly detects periodic, semi-persistent, and aperiodic SRS sent by the UE. If any of the SRS signal is detected, the neighbouring cells would sent MEASUREMENT RESULTS back to the LMF.

Finally, in [7, R2-2000967], another approach for configuration provision is proposed for non-periodic SRS
· Option4: configuration is provided to the neighbouring cells with the configuration of periodic SRS configuration. Then, it is up to the gNB implementation (with the proper DCI timing) to ensure the non-periodic SRS is transmitted according to the time/frequency configuration of the periodic SRS configuration. The main consideration is that the interaction of gNB and LMF may take too long time for the neighbouring cells to receive/measure the non-periodic SRS.
For the above 4 options, we can make a summary with the following table with regard to different aspects of the design
	
	Activation/deactivation decided by 
	Activation/deactivation triggered by
	Configuration transferred in the NRPPa MEASUREMENT REQUEST
	Additional activation/deactivation signalling required in NRPPa

	Option1
	Serving gNB
	LMF
	all non-periodic SRS configurations
	signalled by NRPPa from LMF to serving gNB and LMF to neighbouring cells

	Option2
	Serving gNB
	serving gNB
	all non-periodic SRS configurations
	signalled by NRPPa from serving gNB to LMF and LMF to neighbouring cells

	Option3
	Serving gNB
	serving gNB
	all non-periodic SRS configuration
	No need

	Option4
	Serving gNB
	serving gNB
	only periodic SRS configuration
	No need



Based on the above summary, RAN2 needs to discuss the following aspects:
ProposalToDisc4: RAN2 to discuss on the following aspects
· whether the gNB or the LMF triggers the decision of non-periodic SRS activation/deactivation.
· whether the delay for NRPPa signalling is considered as an issue for non-periodic SRS activation/deactivation
· whether NRPPa message MEASUREMENT REQUEST can convey the non-periodic SRS configuration
[bookmark: _GoBack]2.5 Spatial relation configuration
In the current running CR for RRC, for SRS for positioning, spatial relation information is configured, which links a SRS transmission to a (a) SRS; (b) SSB from serving/neighbouring cells; (c) CSI-RS from serving cell; (d) DL PRS from both serving/neighbouring cell. With a SRS configured with a certain spatial relation, the uplink transmission beam can be determined, which facilitates the beam reception from the gNB.
In [6, R2-2001237], it is mentioned that, in order for the serving gNB to properly setup the spatial relation of SRS transmission for the neighbouring cells, Xn exchange of PRS configurations is needed.
In [6], it has also been proposed that gNB should be allowed to retrieve RRM measurements from the UE to help setup the spatial relation information for the neighbouring cells.
In [7], it is proposed that LMF sends the recommended pathloss reference and/or spatial relation to the serving gNB in the NRPPa message POSITIONING INFORMATION REQUEST to facilitate the SRS configuration between gNB and UE. [7] also proposes additional information for the requested SRS transmission characteristics from LMF to the serving gNB in the NRPPa message POSITIONING INFORMATION REQUEST.
ProposalToDisc5: RAN2 should discuss
· whether spatial relation is determined by gNB or recommended by LMF
· whether Xn exchange of PRS configuration is needed
· whether gNB should be allowed to retrieve measurements from the UE for the purpose of spatial relation setup

4	Open issues in the Stage-2 running CR
In this section, we intend to resolve several issues in the current stage-2 running CR. The following issues are summarized based on the Editor Note in the stage-2 running CR [2].
In the current stage-2 CR, for the newly introduced positioning methods for R16, they are all based on the NR signals:
	-	NR enhanced cell ID methods (NR E-CID) based on NR signals;
-	Multi-Round Trip Time Positioning (Multi-RTT based on NR signals);
-	Downlink Angle-of-Departure (DL-AoD) based on NR signals;
-	Downlink Time Difference of Arrival (DL-TDOA) based on NR signals;
-	Uplink Time Difference of Arrival (UL-TDOA) based on NR signals;
-	Uplink Angle of Arrival (UL-AoA), including the Azimuth of Arrival (A-AoA) and the Zenith of Arrival (Z-AoA) based on NR signals.


However, according to the LPP spec, it can also use a LTE signal for R16 positioning method.
ProposalToDisc6:RAN2 should clarify whether R16 positioning methods can be based on LTE signals.
For the table summarizing the supported version of the UE positioning methods, the column for SUPL are still FFS for R16 positioning methods. It should be clarified the support of SUPL for these positioning methods.
ProposalToDisc7: RAN2 should discuss whether SUPL can be supported for R16 positioning methods.
For multi-RTT, both UE and gNB Rx-tx difference are needed to report from UE and gNB for LMF to calculate the UE position. For DL-TDOA and UL-TDOA, UE and gNB need to report RSTD to the LMF respectively. In the current running CR, it is FFS whether RSRP (either based on DL PRS or UL PRS) can be reported to the LMF.
ProposalToDisc8:RAN2 should discuss whether UL PRS-RSRP and DL-PRS RSRP should be optionally reported for UL-TDOA and DL-TDOA and whether both should be optionally reported for multi-RTT.
In the current running CR for NR E-CID, only the downlink E-CID is specified while whether uplink E-CID should be supported is listed as FFS. In the current RAN3 discussion, RAN3 is still discussing the details of POSITIONING INFORMATION REQUEST on both F1-AP and NRPPa, although the following has been captured in the F1-AP, and  for the positioning measurement type, CID is listed as one possible value. 
[image: C:\Users\y00397895\AppData\Roaming\eSpace_Desktop\UserData\y00397895\imagefiles\DCEA6578-6C59-41E1-A699-B4436CFC9C10.png]
Since for LTE, both uplink and downlink E-CID have been supported, it seems that there is no blocking reason for NR E-CID not to support this.
ProposalToConf1: RAN2 should confirm that uplink E-CID is also supported.
4	Conclusions
In this contribution, we summarize the the tdoc submitted under the stage2 aspects of the RAN2#109e meeting. We think that RAN2 should discuss on the following issues.
ProposalToDisc1: RAN2 should discuss whether R15 SRS can be supported for R16 multi-RTT positioning.
ProposalToDisc2: RAN 2 should discuss whether Semi-persistent SRS for positioning is supported.
· If Semi-persistent SRS for positioning is needed, an email discussion for the design of activation/deactivation MAC CE is needed.

ProposalToDisc3: RAN2 should discuss whether aperiodic SRS for positioning can be supported.
ProposalToDisc4: RAN2 to discuss on the following aspects
· whether the gNB or the LMF triggers the decision of non-periodic SRS activation/deactivation.
· whether the delay for NRPPa signalling is considered as an issue for non-periodic SRS activation/deactivation
· whether NRPPa message MEASUREMENT REQUEST can convey the non-periodic SRS configuration

ProposalToDisc5: RAN2 should discuss
· whether spatial relation is determined by gNB or recommended by LMF
· whether Xn exchange of PRS configuration is needed
· whether gNB should be allowed to retrieve measurements from the UE for the purpose of spatial relation setup

ProposalToDisc6:RAN2 should clarify whether R16 positioning methods can be based on LTE signals.
ProposalToDisc7: RAN2 should discuss whether SUPL can be supported for R16 positioning methods.
ProposalToDisc8:RAN2 should discuss whether UL PRS-RSRP and DL-PRS RSRP should be optionally reported for UL-TDOA and DL-TDOA and whether both should be optionally reported for multi-RTT.

Furthermore, the following issues seem agreeable for most companies and RAN2 should confirm on them.
ProposalToConf1: RAN2 should confirm that uplink E-CID is also supported.

5	References
[1]. R2-1914310	LS on SRS for NR Positioning (R1-1911634; contact: Intel)	RAN1	LS in	Rel-16	NR_pos	To:RAN2, RAN3	Cc:RAN4
[2]. R2-2000473	Running stage 2 CR on NR positioning ([108#84][NR Pos])	Intel Corporation, ESA	CR	Rel-16	38.305	15.5.0	0017	-	B	NR_pos-Core
[3]. R2-2000513	Discussion on non-periodic SRS resource for positioning	ZTE Corporation	discussion	Rel-16	NR_pos-Core
[4]. R2-2001080	Stage 2 CR for the introduction of SSR positioning support into LTE 	Intel Corporation, ESA	CR	Rel-16	36.305	15.4.0	0085	-	B	NR_pos-Core
[5]. R2-2001214	Semi-persistent and aperiodic SRS-for-positioning	Qualcomm Incorporated	discussion	Rel-16	NR_pos-Core
[6]. R2-2001237	Spatial Relations and MAC CE	Ericsson	discussion	Rel-16	NR_pos-Core
[7]. R2-2000967	Remaining issues on SRS configuration	Huawei, HiSilicon	discussion	Rel-16	NR_pos-Core
image3.emf
UE

gNB/TRP

gNB/

TRP

gNB/

TRP

gNB/

TRP

LMF

7. UL SRS Measurements

1. LPP Capability Transfer 

Serving Neighbour

2. NRPPa POSITIONING INFORMATION REQUEST

3. gNB determines 

UL SRS Resources

4. NRPPa POSITIONING INFORMATION RESPONSE

6 NRPPa  MEASUREMENT REQUEST

8. NRPPa MEASUREMENT RESPONSE

5 Activate UE SRS 

transmission

3a UE SRS configuration


Microsoft_Visio_2003-2010_Drawing2711111111111.vsd
UE


gNB/TRP


gNB/TRP


gNB/TRP


gNB/TRP


LMF


8. NRPPa MEASUREMENT RESPONSE


7. UL SRS Measurements


1. LPP Capability Transfer 


Serving


Neighbour


2. NRPPa POSITIONING INFORMATION REQUEST


3. gNB determines UL SRS Resources


4. NRPPa POSITIONING INFORMATION RESPONSE


6 NRPPa  MEASUREMENT REQUEST


5 Activate UE SRS transmission


3a UE SRS configuration



image4.png
29.2x.3 POSITIONING INFORMATION REQUEST [EES]~
This message is sent by the gNB-CU to request positioning information.+

Direction: gNB-CU —> gNB-DU.¢

S

=

F IE/Group Name~ Presencer |  Range IEtype and Semantics | Crificalitys | Assigned
referencee descriptione Criticalitye
[rMessage Typee: Me o 93110 o YESe rejecte
[RaNB-CU UE F1AP 1D~ Mo o 93140 o YESe rejecte
[RaNB-DU UE F1AP 1D » Mo o 93150 o YESe rejecte
[EMeasurement Quantitiese | ¢ 010 o o YESe rejecte
[ >Measurement B 1_<maxnoM | B EACH? o
Quantities Iteme eas>e
P =LMFUE Me B INTEGER B =
Measurement IDe (145 )e
[\ >>Measurement Typee | Mo B ENUMERATED | # B =
(CelliD. UL
RTOA._UL AoA.
iNE RX-TX...)
I =>Report Me B ENUMERATED | # =
Characteristicse (OnDemand.
Periodic.__.)e
I =>Measurement &= B ENUMERATED | # YESe
Periodicitye iReportChar 120ms, 240ms.
acteristicsPe 480ms. 640ms.
riodice 1024ms. 2048ms.
5120ms.
10240ms. 1min
6min._12min.
30min. 60min....)
[ =ULSRrs CfULRTOA®| » B = =
Measurement
Configuratione
- v v v v o o





